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Conference Chair’s Report 

The 1999 Gordon Research Conference on Molecular and Cellular Biology of 
Lipids was held June 27-July 2 at Kimball Union Academy in Meriden, NH. This 
conference is held in odd numbered years and was last held in 1997. As has been typical 
of this meeting except for the 1997 meeting, it was oversubscribed and only 140 of the 
158 applicants could be accommodated. There were 18 graduate students, 19 postdoctoral 
fellows: the remainder were more senior scientists that included principle investigators 
and senior research scientists. There were initially 30 invited speakers who gave full talks 
(30-35 minutes). Of this group 2 were graduate students. The attendees represented a 
broad list of participants as summarized in the attached information. This year 8 
additional speakers were selected based on abstracts describing work that was submitted 
to be presented in poster form. These speakers were allotted 15 minutes to s ummari ze 
and highlight their findings that were expanded on in the poster sessions. Five of these 8 
speakers were graduate students. Of the total of 38 speakers, 9 were women, 20 had not 
spoken previously at this Gordon Conference, and only 3 had spoken at the previous 
conference (1997). The full-length talks were followed by 10-15 minutes of discussion 
time and the short talks were followed by 5 minutes of discussion time. The discussion 
time was fully utilized in all cases indicating significant involvement by all attendees. 
Every attendee was strongly encouraged to present a poster in one of the 2 poster sessions 
held during the 4 full days of the conference. During this period there were 84 posters 
presented. 

Each session brought out new and important information in the respective fields 


as summarized below. 




Biochemistry and Genetics of Lipid A 


1. First presentation of the organization of Lipid A molecular bound to a protein. 
This is also the only information we have of how the three-dimensional 
structure of Lipid A. 

2. Identification and activation of a set of genes in E. coli that result in 
modification of Lipid A to resemble more closely Lipid A found in pathogenic 
organisms. These normally silent genes may be related to the pathogenesis in 
other organisms. 

Lipid Movement and Translocation 

1. More detailed understanding of the components of the phospholipid transport 
machinery. In particular the genetic separation of lipid movement between 
organelles from lipid fusion with organelles. 

2. The exciting finding that translocation of phospholipids across the 
cytoplasmic membrane of somatic cells is essential for cell division. 

3. A summary of plasma membrane phospholipid transbilayer movement 
indicating that the proteins and processes studied over the past few years may 
not be representative of the true biological process. 

4. A new mode of regulation of phospholipid transbilayer movement that 
appears to be regulation through protein phosphorylation. 



Vesicle Trafficking and Lipid Transfer Proteins 


1. Description of additional somatic-cell homologues of the yeast Secl4p 
phospholipid transfer proteins. Transfection studies pointing to their 
physiological function. 

2. Conclusive evidence for the participation of lipid rafts in organization a subset 
of transport vesicles that bud from the Golgi for the specific transport of GPI- 
anchored proteins. 

3. Further evidence of the involvement of phosphorylated phospholipid 
intermediates in secretion and endocytosis. 

4. This whole session provided compelling evidence of the active rather than 
passive role of membrane lipids in biological processes. 

Lipids as Signaling Molecules 

1. Further documentation that recently discovered diacylglycerol pyrophosphate 
is a lipid second messenger. 

2. New evidence indicating that in yeast phosphorylated long-chain base 
precursors to ceramide and not ceramide itself are second messengers. 

3. A delineation of the complex mixture of diacylglycerol kinases isozymes with 
presentation of evidence for specific kinases involved in compartmentalized 
and specific processes. 



Genetics and Biochemistry of Sterol Metabolism 


1. Evidence that 3 oxysterols that lie along the biosynthetic pathway to bile acids 
are important regulators of cholesterol biosynthesis. 

2. Impressive crystal structures of famesyl transferase in association with its 
lipid substrate. These structures revealed important mechanistic information 
and information necessary for specific drug design. 

3. A complete description of the evolving understanding of the regulation of 
cholesterol biosynthesis via the endoplasmic membrane proteases that activate 
nuclear transcription factors. 

4. Similar coordinate regulation of phosphatidylcholine biosynthesis in response 
to the release of transcription factors regulating cholesterol biosynthesis. 

Genetics and Biochemistry of Lipid Metabolism in Somatic Cells '■ 

1. Evidence supporting a role for phosphatidylethanolamine methylase in liver 
during periods of choline starvation. 

2. Description of mutants in somatic cell sphingomyelin biosynthesis that will 
be very useful in determining the role of this lipid in cell function. 

3. Description of a new CTP:phosphocholine cytidylyltransferase encoded by a 
second gene. The tissue and intracellular distribution of this gene product 
differs from the previously described isozyme. 



Lipid Metabolism in Microbial Systems 


1. Evidence that an early intermediate (possibly phosphatidic acid) and not 
phosphatidylcholine is the regulator of aminophospholipid metabolism in 
yeast. 

2. Documentation that cardiolipin is not essential in yeast and that the primary 
defects observed in mitochondrial function in mutants lacking cardiolipin 
appears to be more closely associated when phosphatidylglycerol is also 
limiting. 

3. The first report of a CDP-diacylglycerol-dependent phosphatidyl transferease 
utilized to synthesize phosphatidylcholine was made. This Pseudomonas 
enzyme may be wide spread among bacteria that have a symbiotic relationship 
with a somatic cell host. 

4. A crystal structure of a bacterial cytidylyltransferase was presented that 
advanced our understanding of the mechanism of related somatic cell 
enzymes. 

Phospholipid-Lipid Interactions 

1. Bacterial leader peptidase has a hydrophobic patch that allows its active site to 
penetrate the membrane to gain access to the hydrophobic domain of its 



substrate much like the protease that acts to release cholesterol biosynthetic 
regulators. 

2. A clear relationship between the initiation of DNA replication in bacteria and 
association of initiation complex with the membrane through anionic lipids 
was demonstrated. 

3. Extensive evidence was presented in 2 talks that establish lipids 
(phospholipids and precursors to lipopolysaccharides) as true molecular 
chaperones in the assembly of membrane proteins. 

4. Extension of the use of lipid cubic phase for the crystallization of membrane 
proteins was presented. 

Fatty Acid and Triacylglycerol Metabolism 

1. A new role for Acyl-CoA in the regulation of all of intermediate metabolism 
in the pancreas was presented 

2. Crystal structure of 2 important enzymes in bacterial fatty acid biosynthesis 
was presented. Molecular modeling revealed substrate binding sites and 
sufficient new information for the design of drugs. 

3. The phenotype and properties were presented for the first time of a knock-out 
mouse with a defect in diacylglycerol acyltransferase. The results will require 
a re-evaluation of our understanding of triacylglycerol metabolism. 



The poster sessions were well-attended and active discussions continued during 
the whole allotted time. Many of the speakers referred to and integrated the posters into 
their presentation. The presentation of 8 talks from the poster submissions helped to 
integrate these two aspects of the meeting. Overall the conference had a broad 
participation from outside the core of regular attendees, from young and established 
investigators, and by women scientists. The participation of graduate students in the 
speaking program was a great success and helped to stimulate discussion and the 
presentation of current results. The comments received by participants during the 
meeting indicated that the meeting was very successful. Those who have attended 
regularly comment on the high quality of the science presented and the level of 
enthusiastic participation. New comers to this conference were very impressed with all 
aspects of the conference in comparison to other Gordon Conferences attended. First¬ 
time Gordon participants were overwhelmingly positive about their experience and were 
already anticipating future meetings. The session chairs and past conference chairs were 
very positive about the overall conference format and were very positive about the 
addition of the short talks from the poster sessions. 
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• 7:30 Site Director's Remarks 

• 7:45 *William Dowhan. University of Texas Medical School, Houston,TX 
Welcome and. Introductions 

• 8:00 Christian R. H. Raetz Duke University Medical Center, Durham, NC 
Keynote Address: Assembly and Function of Gram-Negative Endotoxin: From 
Genomics to Structural Biology (AlexqnderM. Cruickshank Lecturer) 

• 9:00 Eckhard Hofmann University of Konstanz, Konstanz, Germany 

The X-ray structure of Gram-Negative endotoxin and its interaction with the outer 
membrane protein FhuA 

• 9:45 Welcome Reception 
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• 8:30 *Dennis R. Voelker. National Jewish Center, Denver, CO 
Biochemical and Genetic Analysis of Intracellular Phospholipid Movement 

• 9:15 Masato Umeda. Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan 
Regulation of Cell Division by Transbilayer Relocation of Membrane Phospholipids 

• 10:00 Coffee Break 

• 10:20 Peter J. Sims. Scripps Research Institute, La Jolla, CA 

Structure and Function of Plasma Membrane Phospholipid Scramblase: A Protein 
Mediating Ca2+ Initiated Cell Surface Exposure of Aminophospholipids 

• 11:05 Jerome F. Strauss. University of Pennsylvania, Philadelphia, PA 
Regulation and Function of STAR, a Sterol Transfer Protein 

• 11:50 S. Courtney Frasch. National Jewish Center, Denver, CO 
Regulation of Phospholipid Scramblase Activity during Apoptosis by PKC5 



Poster Chair, Charles Rock 



• 7:30 *Vytas A. Bankaitis. University of Alabama, Birmingham, AL 
Role of Phospholipid Transfer Proteins in Cell Function 

• 8:15 Howard Riezman.University of Basel, Basel, Switzerlang 

Role of Ongoing Ceramide Synthesis in ER to Golgi Transport of GPI-Anchored 
Proteins 

• 9:00 Andy Wurmser. University of Calfornia-San Diego, La Jolla, CA 
3'-Phosphoinositide Regulation of Secretory and Endocytic Trafficking Pathways 

• 9:45 Kristin B. Hendricks. University of California, Berkeley, Berkeley, CA 
Yeast Homolog (Frql) of Neuronal Frequenin is a Positive Regulator of 
Phosphatidylinositol 4 Kinase 



• 8:15 *George M. Carman. Rutgers University, New Brunswick, NJ 
Molecular Characterization and Regulation of Lipid Phosphate Phosphatases 

• 9:00 Robert C. Dickson. University of Kentucky College of Medicine, Lexington, KY 
Roles for Sphingolipids in Saccharomyces Heat and Nutrient Stress Responses 

• 9:45 Coffee Break 

• 10:05 Yusuf A. Hannun. Medical University of S. Carolina, Charleston, SC 
Sphingolipid Metabolism and the Eukaryotic Stress Response 

• 10:50 Stephen M. Prescott. University of Utah, Salt Lake City, Utah 
Regulation of cellular responses by diacylglycerol kinases 

• 11:35 Vicki A. Sciorra. Stony Brook Health Sciences Center, Stony Brook, NY 
Identification of a Phosphoinositide Binding Motif that Mediates Activation of Yeast 
and Mammalian Phospholipase D Isoenzymes 

• 12:00 Meeting Picture 
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Poster Chair, Charles Rock 



• 7:30 *David Russell. University of Texas Southwestern Medical Center, Dallas, TX 
Oxysterols: Regulators and Breakdown Products of Cholesterol Metabolism 

• 8:15 Lorena S. Beese. Duke University Medical Center, Durham, NC 
Structure and mechanism of protein farnesyl transferase 

• 9:00 Michael S. Brown. University of Texas Southwestern Medical Center, Dallas, TX 

Regulation of Cholesterol Metabolism 

• 9:45 Neale D. Ridgway. Dalhousie University, Halifax, Nova Scotia, Canada 
Regulation of Phosphatidylcholine Synthesis by the Sterol Regulatory Element Binding 
Protein (SREBP) / SREBP Cleavage Activating Protein (SCAP) Pathway 



• 8:30 *Dennis Vance. University of Alberta, Alberta, Canada 

Role of PE Methylation in Hepatic Function and Transcriptional Regulation of 
CTP:Phosphocholine Cytidylyltransferase 

• 9:15 Masahiro Nishijima. National Institutes of Infectious Disease, Tokyo, Japan 
Sphingomyelin biosynthesis: Studies in CHO mutants resistant to a SM-directed 
cytolysin 

• 10:00 Coffee Break 

• 10:20 Salih Wakil. Baylor College of Medicine, Houston, TX 
Structure and Mechanism of Fatty Acid Synthase 

• 11:05 Martin Post. Hospital for Sick Children, Toronto, Canada 

Molecular regulation of CTP. Phosphocholine Cytidylyltransferase in the developing 
lung 

• 11:50 Athanasios Lykides. St. Jude Children's Research Hospital, Memphis, TN 
CTP:Phosphocholine Cytidylyltransferase Isoforms: Their Tissue Distribution and 
Subcellular Localization 



Poster Chair, Charles Rock 



• 7:30 * Susan Henry. Carnegie Mellon University, Pittsburgh, PA 
Regulation of Phospholipid Metabolism in Yeast 

• 8:15 Miriam Greenberg. Wayne State University, Detroit, MI 
Cardiolipin Biosynthesis and Function in Yeast 

• 9:00 Otto Geiger. Technical University of Berlin, Berlin, Germany 

Novel Phosphatidyltransferases Involved in Phosphatidylcholine Biosynthesis 

• 9:45 Claudia Kent. University of Michigan, Ann Arbor, MI 

Structure and Substrate Affinities of Glycerol-3-Phosphate Cytidylyltransferase 
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• 8:30 *Ben de Kruijff. Utrecht University, Utrecht, The Netherlands 
The Bilayer Paradox of Membranes 

• 9:15 Elliott Crooke. Georgetown University Medical Center, Washington, D. C. 
Role of Anionic Phospholipids in the Initiation of DNA Replication 

• 10:00 Coffee Break 

• 10:20 Mikhail Bogdanov. University of Texas Medical School, Houston,TX 
Phospholipid-Assisted Folding and Topological Assembly of Membrane Proteins 

• 11:05 Ehud Landau. University of Basel, Basel, Switzerland 
Crystallization in "cubo": General applicability to membrane proteins 

• 11:50 Hans de Cock. University of Utrecht, Utrecht, The Netherlands 
Lipopolysaccharide- and Phospholipid-Dependent Folding of Outer Membrane 
Proteins 



Poster Chair, Charles Rock 



• 7:30 *Rosaland A. Coleman. University of North Carolina, Chapel Hill, NC 
Mitochondrial Glycerophosphate Acyltransferase: Regulation of Acyl-CoA 
Partitioning 

• 8:15 Barbara Corkey. Boston University Medical Center, Boston, MA 
Physiological Role for Acyl-CoA in Regulation of Insulin Secretion 

• 9:00 Charles O. Rock. St. Jude Children's Research Hospital, Memphis, TN 
High-Resolution Structure and Mechanism of Type II Fatty Acid Synthesis 

• 9:45 Steve J. Smith. Gladstone Institute of Cardiovascular Disease,'San Francisco, CA 
DGAT Knockout Mice: Obesity Resistance and Evidence for an Alternative 
Triacylglycerol Synthesis Pathway 


* Denotes Session Chairs/Discussion Leaders 
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